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SCERE A RV The status of oocyte cryopreservation in the United States.

EEL Rudick B, Opper N, Paulson R, Bendikson K, Chung K.

Mezb4a . 48 ;% ¢ | Fertil Steril. 2010 Dec;94(7):2642-6.

S

R0 To determine the current status of oocyte cryopreservation
across the United States, and the perceived indications for its
use.

T A v Cross-sectional survey of all IVF Centers in the United States.
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282 centers
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Prevalence of oocyte cryopreservation, acceptable indications
and age groups, number of oocyte cryopreservation cycles
performed and thawed, fertilization and pregnancy rates,
number of live births.

B S

Of 442 centers contacted, 282 (64%) responded in 49 states. In
these centers 143 (51%) programs currently offer oocyte
cryopreservation, with a geographic trend toward the
western-located clinics. Of all programs, 36% offer oocyte
cryopreservation only for cancer patients or as an alternative to
embryo cryopreservation after IVF, whereas 64% of programs
offer it electively in women of advancing maternal age. For
elective indications, 87% of programs accept patients aged 35-37
years, 49% consider age 38-40 years as acceptable, whereas only
26% of programs cryopreserve oocytes beyond age 40 years.
Three hundred thirty-seven live births resulting from 857
thawed cycles (39.3% pregnancy rate [PR]) were reported across
all centers.

=6
i
=

Oocyte cryopreservation is offered in more than 50% of ART
clinics in the United States. Most programs that perform oocyte
cryopreservation for cancer indications offer it for elective delay
of childbearing as well. These data suggest a growing acceptance
for this technology within our field.
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CERE A RV Fertility Preservation for Patients With Cancer: American Society
of Clinical Oncology Clinical Practice Guideline Update.
EEL Loren AW, Mangu PB, Beck LN, Brennan L, Magdalinski AdJ,

Partridge AH, Quinn G, Wallace WH, Oktay K.

MEREA ., F &

—v

J Clin Oncol. 2013 May 28. [Epub ahead of print]

By To update guidance for health care providers about fertility
preservation for adults and children with cancer.
WFgeT A v Systematic review of the literature published from March 2006

through January 2013 was completed using MEDLINE and the
Cochrane Collaboration Library.
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An Update Panel reviewed the evidence and updated the
recommendation language.

(RS

There were 222 new publications that met inclusion criteria. A
majority were observational studies, cohort studies, and case series
or reports, with few randomized clinical trials. After review of the
new evidence, the Update Panel concluded that no major,
substantive revisions to the 2006 American Society of Clinical
Oncology recommendations were warranted, but clarifications were
added.

G2
7hor

As part of education and informed consent before cancer therapy,
health care providers (including medical oncologists, radiation
oncologists, gynecologic oncologists, urologists, hematologists,
pediatric oncologists, and surgeons) should address the possibility
of infertility with patients treated during their reproductive years
(or with parents or guardians of children) and be prepared to
discuss fertility preservation options and/or to refer all potential
patients to appropriate reproductive specialists. Although patients
may be focused initially on their cancer diagnosis, the Update Panel
encourages providers to advise patients regarding potential threats
to fertility as early as possible in the treatment process so as to
allow for the widest array of options for fertility preservation. The
discussion should be documented. Sperm and embryo
cryopreservation as well as oocyte cryopreservation are considered
standard practice and are widely available. Other fertility
preservation methods should be considered investigational and
should be performed by providers with the necessary expertise.

Ak

the American Society of Clinical Oncology (ASCO)D 23 A BE DI ZEIRIFIZ RS
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CERE A bv Over 900 oocyte cryopreservation babies born with no
apparent increase in congenital anomalies.
EEL Noyes N, Porcu E, Borini A.

Msdh, F8 Y

Reprod Biomed Online. 2009 Jun;18(6):769-76.

HE

Over the past decade, the number of reported live births
resulting from oocyte cryopreservation has rapidly increased.
To appreciate the true number of children born, verified live
births were tabulated and assessed.

BFZET A v

A literature search was performed; authors were then
contacted to verify birth outcomes and provide updates.
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I

Xt (RBFRE) NA
oYL X NA
I A NA

TERHMEER (=2 PR
> h)

A database including all verified live born infants was
constructed.

R

A total of 58 reports (1986-2008) were reviewed, which
included 609 live born babies (308 from slow freezing, 289
from vitrification and 12 from both methods). Additionally,
327 other live births were verified. Of the total 936 live borns,
1.3% (12) were noted to have birth anomalies: three
ventricular septal defects, one choanal and one biliary
atresia, one Rubinstein-Taybi syndrome, one Arnold-Chiari
syndrome, one cleft palate, three clubfoot and one skin
haemangioma. Compared with congenital anomalies
occurring in naturally conceived infants, no difference was
noted.

With more live born data accumulating, this procedure may
become mainstream as a fertility preservation option,
particularly for women diagnosed with malignancy requiring
cytotoxic therapy. A registry would help to assure the safest,
most expeditious development of this technology.
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SCERZ A b v Ovarian hyperstimulation induces centrosome amplification
and aneuploid mammary tumors independently of alterations
in p53 in a transgenic mouse model of breast cancer.

EEL Milliken EL, Lozada KL, Johnson E, Landis MD, Seachrist

DD, Whitten I, Sutton AL, Abdul-Karim FW, Keri RA.

G AN N

Oncogene. 2008 Mar 13;27(12):1759-66. Epub 2007 Sep 24.

BE)

Aneuploidy and genomic instability are common features of
human cancers, including breast cancer; however,
mechanisms by which such abnormalities develop are not
understood. The exquisite dependence of the mammary gland
on hormones for growth and development as well as hormonal
contributions to breast cancer risk and progression. The aim
of study is to assess the tumorigenic mechanisms in the
breast considered in the context of hormonal stimulation.

W7 A v Animal studies
TET VALYV 111
KERE (REBNFE) NA
oIt AR NA
1PN NA

FEMEEA (v PR
2y

Analyses of transgenic mice that overexpress luteinizing
hormone with subsequent ovarian hyperstimulation as a
model to identify mechanisms involved in hormone-induced
mammary cancer.

RS

Tumor pathology in these mice is highly variable, suggesting
individual tumors undergo distinct initiating or promoting
events. Supporting this notion, hormone-induced tumors
display considerable chromosomal instability and aneuploidy,
despite the presence of functional p53.

The presence of extensive centrosome amplification in tumors
and hyperplastic glands prior to tumor formation suggests
that alterations in the ovarian hormonal milieu dysregulate
the centrosome cycle in mammary epithelial cells, leading to
aneuploidy and cancer.
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k& A hov Maturation at high frequency of germinal-vesicle-stage mouse oocytes
after cryopreservation: alterations in cytoplasmic, nuclear, nucleolar
and chromosomal structure and organization associated with
vitrification.

EFEH Van Blerkom J.

MEEd, 8 NV

Hum Reprod. 1989 Nov;4(8):883-98.

HHY

The present report describes the application of a vitrification protocol
for GV-stage laboratory-mouse oocytes and examines the effect of this
method of cryo-preservation on (i) the frequency of post-thaw meiotic
maturation and (i) the organization and structure of the nucleolus,
nucleus and cytoplasm during dehydration, rehydration and
subsequent culture.

T4 v Animal studies
ITEF VR LYL jiil
st B (RBRRE NA
Yo FNY AR NA
1N NA
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Evaluate the effect of this method of cryo-preservation on (i) the
frequency of post-thaw meiotic maturation and (ii) the organization
and structure of the nucleolus, nucleus and cytoplasm during
dehydration, rehydration and subsequent culture.

TR

After thawing and culture in vitro, > 90% of germinal-vesicle
(GV)-stage mouse oocytes cryopreserved by vitrification, were capable
of resuming meiosis and undergoing normal chromosomal and
cytoplasmic maturation to metaphase II. This high frequency of
development occurred against a background of profound alterations in
the structure and organization of the cytoplasm, nucleus, nucleolus
and chromatin during the dehydration stage of vitrification. Most, but
not all, cytoplasmic and nuclear perturbations returned to a normal
state during post-thaw culture. However, the results clearly
demonstrate that vitrification is associated with chromosomal and
cellular disorders that could adversely affect development after
fertilization. Irreversible changes of potential developmental
significance observed after vitrification at the GV stage include ()
premature chromosomal condensation, (ii) mixing of nucleoplasmic
and cytoplasmic components prior to GV breakdown, and (ii)
externalization of chromatin fragments into the cytoplasm after
reformation of the oocyte nucleus, which shows the potential for the
generation of fertilizable oocytes containing deleted segments of DNA.

yt=A
=gl

The potential for generating random deletions within chromosomes
could have profound effects on the normality of development after
fertilization.
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CERE A bV Cryopreservation of ovarian tissue in breast cancer patients: 10
years of experience
ZEL R. Fabbri, R. Vicenti, V. Magnani, G. Pasquinelli,

M. Macciocea, 1. Parazza, R. Paradisi, C. Battaglia,
S. Venturoli

HEREH ., F B N

Future Oncology, 2012; 8: 1613-19

H&Y

To present a decade of experience with ovarian tissue
cryopreservation in breast cancer patients.

TV A v

ITEF A YL

RREE REBFRER)

The safety of the procedure was histologically evaluated
before and after freezing in 94 patients.

PINY AR

ST A

Out of 94 patients, 48 prechemotherapy patients were
randomly selected to determine stroma and follicle
preservation and follicular density.

EEFMAR (= K
A4 1)

S

The ovarian tissue from 94 patients did not identify any
micrometastases. After cryopreservation, morphology of
the ovarian tissue and density of healthy follicles were
similar in fresh and frozen tissue. Follicular density
decreased with the increasing age of patients in both fresh
and frozen tissue (p < 0.0001). A variation in follicular
density was observed between fresh and frozen tissue (p <
0.05).

W

These results suggest that ovarian tissue cryopreservation
1s highly feasible for preserving the fertility of young
breast cancer patients.
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HERHZ A RV Restoration of ovarian activity and pregnancy after transplantation of
cryopreserved ovarian tissue: a review of 60 cases of reimplantation.
EHL Donnez, J., Dolmans, M., Pellicer, A., Diaz-Garcia, C., Sanchez S.,

Schmidt, K., Ernst, E., Luyckx, V., Andersen, C.

MERES, 5 B N
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Fertility and sterility, 2013; 99: 1503-13
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WEeT A v

Review Article

—

T EF ALY

X EE (RESRRR)

YT AR

60 patients

N

60 orthotopic reimplantations of cryopreserved
ovarian tissue performed by three teams, as well as

24 live births reported in the literature to date.

FEIMMEER (= K
RA V)

MR Among the 60 patients, eleven conceived and six of those had already
delivered twelve healthy babies.

iR

= SV In the future, we are looking to: 1) improve freezing techniques; and 2)

enhance the "vascular bed" before reimplantation to increase pregnancy
rates. On the other hand, cryopreservation of ovarian tissue may be
combined with removal, via puncture, of small antral follicles, making it

possible to freeze both ovarian tissue and isolated immature oocytes.
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SCERZ A v Live birth in a woman without ovaries after autograft
of frozen-thawed ovarian tissue combined with
growth factors.

EEL Callejo, J., Salvador, C., Gonzalez-Nuifiez, S., Almeida,

L., Rodriguez, L., Marqués, L., Valls, A., Lailla, JM.

HMERSA ., B —

~ 3

J Ovarian Res. 2013 May 7;6(1):33.

H HY

Currently, cryopreservation of oocytes, embryos and
ovarian tissue is considered the basis of fertility
preservation programs for women with cancer and
other diseases who are rendered sterile by
gonadotoxic drugs or radiation.Numerous studies
have confirmed that autograft of frozen-thawed
ovarian tissue can restore ovarian function and
fertility. A total of twenty-two live births have been
reported but we still have to consider this technique
as experimental. The main problem is that the
implant undergoes ischemia until neoangiogenesis is
restored, resulting in significant follicular loss.At the
moment, there are numerous publications in different
medical fields that publish successful experiences
with plasma rich in platelets (PRP) in different
clinical situations promoting angiogenesis. Thus, we
considered the possibility of using it in the field of
ovarian autologous transplantation in order to
improve the vascularization of the implant and its
quality. For this, both thawed ovarian tissue as
practiced pockets on the rear side of the broad
ligament which have been placed, have been
impregnated with PRP. We can say that the implant
treated in this way has had a rapid and successful
response.We report a special interesting case because
this is the first time that this technique is performed
successfully in a woman without ovaries combined
with growth factors to promote neoangiogenesis.
Obviously, the results of the hormonal response come
exclusively from the implanted tissue in these special
conditions.

T A v

T EF ALY

SEEE RESRRR)

YT YA X

A

391




FEFmER (= F

RAVR)

FER

TEEm We report the second pregnancy occurred after
ovarian tissue cryopreservation for benign ovarian
pathology after bilateral oophorectomy. Growth
factors are used in combination with frozen-thawed
ovarian tissue to boost neoangiogenesis. The result of
this case was successful. However, more studies are
required to determine whether the use of PRP
represents a contribution.
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TERE A RV A review of 15 years of ovarian tissue bank activities.

HE L Dolmans, M., Jadoul, P., Gilliaux, S., Amorim, C., Luyckx, V.,
Squifflet, J., Donnez, J., Van Langendonckt, A.

MEskL AR KR R Journal of assisted reproduction and genetics, 2013; 30: 305-314

B To review 15 years of activities in ovarian tissue cryobanking
from medical database files, including patient indications,
histological evaluation and clinical characteristics.

BFFEF A v Retrospective longitudinal analysis of data from an ovarian

tissue bank in an academic hospital.

TEF R LAYL

EEE (RESRR)

Five hundred and eighty-two patients had their ovarian tissue
cryobanked between April 1997 and January 2012,

AN % S Five hundred and eighty-two patients had their ovarian tissue
cryobanked between April 1997 and January 2012.
SN Analysis of cryobanking database:

FEFHMEEE (=2 RRA 2 H)

Precryopreservation patient characteristics, indications and
safety issues, laboratory files and postcryopreservation clinical
data.

R

Of the 582 patients who had their ovarian tissue cryopreserved,
106 patients donated for research purposes and 476 patients for
fertility preservation and long-term cryopreservation. Clinical
data analysis of the 476 patients revealed a mean age at the time
of cryopreservation of 23 = 8.5 years (range: 9 months - 39
years), with 96.2 % of subjects aged <35 years (n = 458). Among
391 cases of malignant disease, hematological malignancies
(39.9 %, n = 156) and breast cancer (21.7 %, n = 85) were the
two main indications. At histology, malignant cells were found
in ovarian tissue from leukemia patients (n = 3) and
non-Hodgkin's lymphoma patients (n = 2). Eleven patients
underwent autotransplantation, resulting in 5 live births and 1
ongoing pregnancy.
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This is the largest and most comprehensive study to describe and
analyze indications and clinical patient characteristics before and
after ovarian tissue cryopreservation.
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The procedure is safe, easy and promising. The database concept
is a useful tool in patient selection for autotransplantation.
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CHERZ A BV Emergency IVF versus ovarian tissue cryopreservation: decision
making in fertility preservation for female cancer patients.

EEL Chung, K., Donnez, J., Ginsburg, E., Meirow, D.

Mshd, B8 U Fertility and sterility, 2013; 99:1534-42
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This article describes a step-by-step approach to evaluation of
the cancer patient and presents an accumulation of clinical
experience with challenges unique to patients with breast cancer

and leukemia.
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Current data on reproductive outcomes of fertility preservation
techniques are examined, demonstrating increasing evidence
that these techniques are becoming effective enough to offer
routinely to patients facing gonadotoxic cancer therapies,

including those still considered to be "experimental."
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CERZ A b Risk of transferring malignant cells with transplanted
frozen-thawed ovarian tissue.

EEAL Dolmans, M., Luyckx, V., Donnez, J., Andersen, C. Y., Greve, T.

MEsEg, &K T Fertility and sterility, 2013; 99:1514-22

B Risk of transferring malighant cells with ovarian tissue.

WRT A Review article

TEF A LYY

XIRBE (FREIHE)

SRV N

N

EEFHHEE (=2 FRA B

s R

These pathologies, reviewed here in detail, are considered to be

most at risk of ovarian metastasis.

e A Autotransplantation of ovarian tissue appears to be
safe in patients with low-stage breast cancer, but not
with advanced-stage cancer.
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i —TU— K : Ovarian tissue, cryopreservation, malignant disease
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